The trajectory dependent scattering of Li ions by Al substrate is studied. It is shown that besides primary elastic peak there exists a subsidiary peak about one-third energy of incident ions. The dependence of trajectory is achieved by shifting of the incident beam along x axis. The results have been compared with the results of Na scattering that have been published recently.
Introduction
Scattering of ions by solids is a powerful tool for studying of solid surfaces. Many techniques like secondary ion mass spectroscopy (SIMS) have been developed and they give at present the convincing information about solid surfaces. The purpose of this contribution is to give a description of trajectory dependent scattering of Li ions by Al surface. The trajectory dependent scattering has been reported in [1] for incident Na ions. They show that results of scattering depend on the place of surface by which is a ion scattered. The spectra obtained in these experiments allow to recognize the origin of outgoing ions. One can imagine this situation by a following reasoning.
Results and discussion
In Fig. 1 one can see the scattering of ions by upper layer and lower layer, respectively. Scattering of ions may be described by shielded Coulomb potential, V = e −µr /r. Since the scattering properties of upper and lower layer are different, the cross-section differs for upper and lower layer. One may estimate this difference by formula [2] :
which reflects the dependence on a scattering potential.
As we mentioned above, the trajectory dependent scattering has been reported for system Na-Cu in [1] .
The results show in the outgoing spectra a peak corresponding to process (a) in Fig. 1 and the subsidiary peak which corresponds to process (b) in Fig. 1 .
Energy of the outgoing ions has been measured in perpendicular velocity in atomic units. The energy of incident Na ions in [1] has been used as 50 eV and the angle of the incident beam has been 3
• while the outgoing ions were scattered at 35
• . We reproduce the spectra obtained in [1] schematica II in Fig. 2 . Atomic unit in velocity is equal to 2.2 × 10 −8 cm s −1 . In our contribution we have studied the scattering of Li ions by Al surface. The energy of incident ions has been 1050 eV. The potential due to the scattering took place has been chosen either as Moliere one [3] , or the embedded atom potential (EAP) [4, 5] , instead of BornMayer type of Hartree-Fock potential used in [1] . Instead of SAFARI code [6] , used in [1] , we have used the code based on the Runge-Kutta solution of equations of motion [3] :
We did not consider the charge exchange which was studied in [1] , neither we studied the forming of neutrals in outgoing beam. The charge exchange is studied in detail in [7] . The scattering of Li ions by Al substrate has been studied in [8] . The spectra obtained in [8] may be estimated by the following formula which is based on the theory of binary collisions
The outgoing Li ions form two peaks, one is almost elastic one while the subsidiary peak occurs in lower energy. In our study of the trajectory dependent scattering of Li ions by Al surface we have found in accordance with [1] two peaks. The main peak is almost elastic one and its origin is due to process depicted in Fig. 3 as the scattering by upper layer. The other peak of the energy approximately one-third of primary peak is due to the scattering by lower layer, process depicted in Fig. 3 . So the spectra of outgoing particles allow us to understand the origin of the scattered ions. The dependence on the trajectory of particles is in our modelling achieved by shifting the incident beam by x axis. 
Conclusion
Our spectra show the similar features to those reported in [1] although the potentials used in our simulations were Moliere or EAP potential instead of Born-Mayer potential used in [1] . The results seem to be rather insensitive to a choice of potential. The simulation in our study was based on the Runge-Kutta solution of the equations of motion while in [1] SAFARI code was used. The problem of charge exchange and forming the neutrals has not been solved in our contribution.
